Familial, anthropometric, and metabolic associations of intramyocellular lipid levels in prepubertal males.
The cause of skeletal muscle insulin resistance is unclear, but high levels of intramyocellular lipids are often present in affected individuals. We aimed to establish the metabolic, familial, and anthropometric associations of intramyocellular lipid in a pediatric population. We studied 41 boys aged 6.9-9.9 y and 23 of their mothers by proton magnetic resonance spectroscopy. We related muscle lipid levels to important factors that define an increased risk of developing insulin resistance in adult life. There were significant associations between the boys' intramyocellular lipid and their waist circumference (r = 0.42, p = 0.007), body mass index SD score (r = 0.32, p = 0.04), weight SD score (r = 0.32, p = 0.04), glucose:insulin ratio (r= -0.59, p = 0.04), maternal log fasting insulin levels (r = 0.44, p = 0.04), maternal body mass index (r = 0.46, p = 0.03), and maternal intramyocellular lipid (r = 0.62, p = 0.003). In the 41 boys, waist circumference explained 19% of the variance in the boys' intramyocellular lipid. Maternal intramyocellular lipid explained 39% of the variance in the boys' intramyocellular lipid in the sub-group of 23 boys. Intramyocellular lipid levels have both metabolic and anthropometric associations in childhood. Before puberty, children develop or inherit muscle metabolic characteristics that are associated both with insulin resistance and risk factors for the development of insulin resistance syndrome in adult life.